Deposits o'f manganese ore and manganiferous iron ore occur in the Lyndhurst-Vesuvius district, Augusta and Rockbridge Counties, Va., at scattered localities in a belt extending from Lyndhurst southwest through Vesuvius, along the northwest foot of the Blue Ridge Mountains. The principal mines that have produced manganese are the Lyndhurst, Mount Torry, Kennedy, Red Mountain, Mine Bank, and Vesuvius mines. The manganese oxide minerals psilomelane, pyrolusite, and wad are intermixed in several of the deposits with variable proportions of llmonite, from which at present they cannot be separated economically. More than* 36,000 long tons of manganiferous iron ore concentrates, averaging approximately 20 percent in metallic manganese, has been marketed for use in manufacturing high-manganese pig iron, and probably at least 50,000 long tons of concentrates of this grade remains in reserve. The recorded production of manganese ore that contained 35 percent or more of metallic manganese, thus being suitable for use in making ferro-nanganese, is less than 10,000 long tons, and the proved reserves of such material probably amount to less than 2,000 long tons.
The ore deposits are for the most part irregular bodies in residual clay of the Tomstown dolomite formerly called the Shady dolomite of Lower Cambrian age. Most of the deposits occur in synclines and on monoclinal flexures, where the iron and manganese oxides have been concentrated through weathering of dolomite, limestone, and shale beneath the valley-floor peneplain. The most productive deposit, however, that at the Lyndhurst mine, occurs along1 a thrust fault, and a few small vein deposits fill fractures in older quartzites of Lower Cambrian age. Manganese carbonate, supposed to have been the source of the manganese, may have been disseminated through many formations, but it must have been particularly abundant in certain layers of the Tomstown dolomite. The manganese probably was dissolved as bicarbonate by surface and underground water and transported in this form to the localities at which it was deposited as oxide. The manganese deposits at the Lyndhurst mine underlie a gravel-covered plain. This plain is half a mile wide, extends along Back Creek from Sherando to Lyndhurst and stands 30 to 40 feet below the local level of the valley-floor peneplain.
A similar and possibly equivalent low gravel-covered terrace extends along both sides of South River from Vesuvius to Pkin station and continues as far as the old Cotopaxi furnace on St. Mary's River, and a plain 50 feet lower extends along the St, Mary's and South Rivers. The manganese deposits in this vicinity, however, appear to be associated exclusively with the valley-floor peneplain, which here is represented by the third terrace above these rivers.
Exposed rocks
The bedrock exposed in this district consists chiefly of Cambrian sedimentary strata, but in a narrow belt along the Blue Ridge Mountains, at the southeast margin of the district (pi. 29), it also includes pre-Cambrian. igneous, metamorphic, and sedimentary rocks. The Cambrian strata exposed in the mountains are chiefly quartzite, sandstone, and shale, and the younger rocks of Cambrian age along the margin of the Appalachian Valley are chiefly shale, dolomite, and limestone.
The general character, succession, and thicknesses of the exposed rock formations are given in the at -d -P dH se- workings, and most of it is made ready for marketing by treatment in log washers followed by hand picking.
The ma'nganese may originally have been disseminated, as carbonates and possibly also as silicates, through a great thickness of rock strata; it is believed, however, to have been present in the Tomstbwn dolomite in more than average quantities. Possibly it is for this reason, and because cir- The total production, as given above, does not include the earliest output from some of the nines, nor the shipments in 1941 from the Mine Bank, Vesuvius, and Mount Torry mines.
Most of the high-grade concentrates have come from the Lyndhurst mine, though some shipments have been made from the Kennedy mine and small amounts have been produced at the Vesuvius, Red Mountain, Mount Torry, and Mine Bank mines. Virtually all of the marketed ore from the Lyndhurst mine and most of that from the Kennedy and Vesuvius mines was high-grade manganese ore, but most of the ore produced at the Red Mountain, Mine Bank, and Mount Torry mines, which were worked originally for iron ore to supply charcoal furnaces, has been manganiferous iron ore. Prospecting has revealed the presence of either maAganeae ore or manganiferous iron ore, or both, at several localities, and some highly siliceous ore has been found that might be used advantageously in making sillcomanganese.
It is estimated that between 1,000 and 2,000 long tons of concentrates could be obtained from high-grade manganese prospects and mine workings in the Lyndhurst-Vesuvius district, mainly at the Vesuvius and Mine Bank mines. The available manganiferous iron ore, chiefly at the Mine Bank mine, would probably yield more than 50,000 long tons of concentrates.
During the period of 16 months over which the writer's investigation extended, less than 10 carloads of high-grade manganese concentrates was shipped from the f-ew widely separated localities at which mining was in progress. The small amount of high-grade ore then in sight suggested that no large increase in production was to be expected in the near future, though two rich but small pockets, each capable of producing seyeral carloads of concentrates, were being worked at the Mine Bank mine. A body of manganiferous iron ore, possibly capable of yielding as much as 50,000 long tons of marketable concentrates averaging nearly 17 percent of metallic manganese, remained to be taken out at the Mine Bank mine, and it is the hope of the mining company that in mining ore of this . This deposit consists of scattered kidneys and irregular masses in clay. The former occur in small, Irregular nodules averaging an inch or two in diameter, but in places reaching 5 or 6 inches. They are scattered through horizontal layers or lenses of red, brown, and variegated clays at Intervals of a few inches to a foot or more. Mingled with the lightcolored clays are layers and lenses of dark manganiferous clays which contain the ore of the second type. This varies from seams to irregular masses of different sizes and is either hard or soft. The ore is scattered at irregular intervals in a pocket which has been tested to a depth of about 60 feet and for a horizontal extent of about 300 yards. On account of >the scattered location of the ore masses, much dirt has to be washed to get a small quantity of ore. The older workings consist of a number of pits scattered over an area about one-fourth mile square and a shaft from which iron ore was first taken out and smelted in the company's furnace on Back Creek. The ore contained too much manganese to be satisfactory for iron manufacture at that time and was abandoned, but later it was extensively prospected and worked to a small extent for manganese ore.
ll/ Stose, G. W., and others, op. cit., p. 101. In an open cut In altered buff sandstone on the side of Torry Mountain, * * * nodular ore occurs in clay and as an impregnation of the adjacent sandstone. The manganese oxide penetrated along joints and bedding planes and replaced sandatone blocks to various degrees, some having only a core of unchanged sandstone.
An old shaft which is reported to have yielded "kidney ore" froia clay at a depth of 40 feet or less has i>een cleaned out recently to a depth of 20 feet without revealing any ore. 
Kennedy mine
The Kennedy mine (pi. 29) has not been worked since [1917] [1918] , when several carloads of ore was shipped that averaged more than 40 percent in manganese. The mine is described by Stose and others i2/ as follows:
The workings at the Kennedy mine comprise an old open cut and short tunnel and a new deep wide trench, about 250 feet long and 30 feet wide, which crosses the trend of the deposit. At its deepest part, about 45 feet depth, the section shows at the top about 15 feet of gravel, sand, red mottled clay, and wash which contain red nodular iron ore and a little manganese; then about 15 feet of yellow to red clay containing scattered rounded rotted quartzite boulders and pebbles, decomposed white chert, and masses of manganese ore; below this is brown clay, apparently free from boulders, containing richer pockets and masses of manganese ore and wad. The deposit is said to have been thoroughly tested by bore holes which show this lower clay to be about 15 to 30 feet thick beneath which a layer of coarse porous sandstone is struck, then more clay, and finally the top hard layer of the Erwin [Antietam] quartzite. This porous sandstone composed of large round grains loosely held together has been observed at many places, especially farther south, where it lies about 50 feet above the top quartzite beds of the Erwinj and in the interval between are soft purple, red, yellow, and in some places chert-bearing yellow clay evidently derived from limestone. These transition beds are regarded as the basal beds of the Shady [Tomstown] dolomite. The test holes are reported to have determined an ore body which runs northeasterly, suggesting that the stream which deposited it had this course. In an old open cut adjacent to the new trench laminated clay containing chert fragments, unquestionably derived from the decomposition of limestone in place, is exposed, overlain by red and white mottled clay, evidently transported only a short distance by creep on the mountain slope, and this overlain by gravel and wash. The basal part of the gravel is jointed and manganese is deposited on the joint planes and in crevices. The few boulders in it are rotted and the chert fragments are soft and porous, indicating that at least the lower part of the gravel deposit is old. 
Black shaft mine
The Black shaft (pi. 29), which is now inaccessible, is described by Stose and others H/ as follows:
At a depth of 20 feet, chiefly in wash, a drift was run into laminated clay with cavernous cherty breccia which dipped about 10° SE. Cavities in the chert were lined with secondary drusy quartz and the breccia was impregnated with manganese oxide. Quartzite was reported to have been struck in bore holes about 20 to 30 feet below the brecciated chert. The dip of the beds indicates an anticlinal axis north-vest of the shaft which does not seem to bring the quartzite quite to the surface but which makes a structural basin of the area between the shaft and the mountain. Bore hole records are said to bear this out. If this proves to be a fact, a narrow area parallel to the mountain front and close to the foot of the steep slope should have favorable structure for the accumula-14/ Stose, C. W., and others, op. cit., pp. 107-108. tion of ore. A short distance southwest of the shaft, up a small stream from the mountain, an open cut exposes wavy banded residual clay-and chert which are impregnated with manganese. The bedding dips 5° to 10° NE., indicating that the exposure is near the bottom of a syncline. The quartzite of the mountain dips 15° NW., representing the dip on the other side of the syncline.
The dump at the mouth of the shaft shows yellow clay, with a few small pieces of manganese ore and fragments of siliclfied oolite and chert. A small amount of ore from this working was beneficiated and shipped with the product from the Kennedy mine. Harder ' describes it as a "series of open cuts and tunnels 4 some distance apart," and describes the ore mined as "dark brown to blue, highly manganiferous iron ore" apparently occurring in large masses. The pits expose yellow clay which contains iron ore and a little manganese oxide, overlain by a bed of coarse rusty sandstone which is capped by a hard crust of iron ore. The near-by rocks lie nearly horizontal, dipping gently into the shallow syncline. The sandstone bed associated with the iron crust is probably the coarse bed near the base of the Shady [Tomstown] , and the clay in which the mine is located is probably the residuum of calcareous beds beneath the sandstone bed at the base of the Shady. # » * There is very little manganese in the ore that is being mined but more manganese is reported in prospect pits east ofythe mine where higher beds apparently are inclosed. The Pulaski mine is operated by a subsidiary of the Pulaski Iron Co., and the ore is shipped to Pulaski, Va. The product is all iron ore with the content of manganese not over 5 percent. Water had to be pumped regularly during the operation. J. T. The workings consist of several old pits and a shaft with drifts, formerly operated under the name of the Fauber mine, and two more recent shafts, operated by the Manganese Corporation of Virginia. The old shaft (1) is higher on the slope, 1,750 feet in elevation, and is reported to be 80 feet deep. The newer shafts are 1,690 (2) and 1,660 (3) feet in elevation and are reported to be 50 feet and 160 feet deep respectively. A drift is said to run from the bottom of thesdeeper shaft (3) 300 feet toward the mountain. There are yellow clay and fresh chert fragments on the dump of the lower shaft and the associated ore was chiefly manganiferous iron. Prom the upper shaft good nodular manganese ore was obtained, a-considerable quantity of which was still at the mill below. It is mostly stalactitic and kidney psilomelane, 2 to 3 inches in diameter, with some crystalline manganite in cavities. Psilomelane also coats and cements white chert and fine sandstone fragments into a breccia and to some extent replaces them. This material came from the upper layers in the open cut and represents deposition in the surficial wash. Soft wad occurs in 'streaks and patches in the clay and follows the original bedding of the clay which is the residual product of decomposed Shady dolomite.
In 1940 a small log washer and three jigs were The footwall, a nearly even surface striking due north and dipping 65° E., shows slickensides pitching S. 60° E. The hanging wall is somewhat irregular. The vein is largely a breccia of angular quartzite fragments, up to 1 foot in diameter, cemented and partly replaced by psilomelane of good grade. A few thin seams of psilomelane occur in the quartzite on top of the ridge above the tunnel; some ore can be seen, also, in the talus on the hillside, and some in the bed of the creek, about 130 feet below the tunnel. The tunnel was driven
